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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a plasma generating 
electrode and an electrode on the side of a substrate electrically 
independent, to attain the generation of plasma, ion control and the 
prevention of deterioration in film quality and to obtain uniform 
plasma of large area by arranging conducting rods feeding high 
frequency electric power and grouded conducting rods alternately 
in a iaddery state in such a manner that they are insulated with 
each other. 

SOLUTION: In a vacuum vessel 1 a ladder-type electrode 4 and a 
substrate holder 6 to be mounted with a substrate 5 are placed by 
being away and opposite to each other, the ladder-type electrode 4 
is a plasma generating electrode and is connected to a high 
frequency power source 8 via a matching circuit 7 for impedance 
matching. When the conducting rod on the high pressure side of the 
ladder-type electrode 4 is applied with high frequency electric 
power, plasma is generated on the space between it and the 
conducting rod on the grounded side along the electrode side, the 
electric potential on the substrate side does not directly exert 
influence and to the ladder-type electrode 4 the substrate 5 and 

the substrate holder 6 are made electrically independent. In this way, the distribution of the electron 
density is made continuously uniform, the degree of freedom in the film forming process increases to 
improve the controllability of the film formation. 
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* NOTICES ♦ 




JPO and NCZPZ are no^ responsible £or any 
damafires caused by tbe use of tbis t:ranslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The above-mentioned electrode is plasma-CVD equipment characterized by what it is the ladder mold 
electrode which the conducting bar with which high-frequency power is supplied in the plasma-CVD equipment 
which has the substrate which countered in the vacuimi housing by which the gas feed system and the exhaust- 
air system were opened for free passage with the electrode connected to the RF electric power supply means 
and this electrode, and has been arranged, and the conducting bar which were groxmded were insulated 
mutually, and was arranged in the shape of a ladder by tums. 

[Claim 2] The distance d between the high-tension-side conducting bars and earth side conducting bars which 
constitute the above-mentioned electrode is plasma-CVD equipment according to claim 1 which is in 
abbreviation etc. by making it into twice the amplitude A of the electron in the RF plasma, and is characterized 
by things. 

[Claim 3] The above-mentioned electrode is plasma-CVD equipment according to claim 1 or 2 which considers 
as a cylindrical ladder mold electrode and is characterized by having the cylindrical substrate holder which had 
the cylindrical substrate inside this electrode. 

[Claim 4] Plasma-CVD equipment according to claim 1, 2, or 3 characterized by connecting the RF generator 
made frequency adjustable [ different from the RF generator connected to the above-mentioned electrode ] to 
the 2nd electrode which supports a substrate. 

[Claim 5] Plasma-CVD equipment according to claim 1 , 2, 3, or 4 characterized by having the gas pipe which 
spouts reactant gas between the substrates which stand face to face against the above-mentioned electrode and 
this electrode so that it may surround around the above-mentioned ladder mold electrode and a substrate. 
[Claim 6] The distance of the mutual feeding point seen from the RF generator when it considered as the 
wavelength lambda of the high-frequency power which supplies electric power to the above-mentioned 
electrode is lambda/4. Plasma-CVD equipment according to claim 1, 2, 3, 4, or 5 characterized by having two 
or more feeding points which become the following. 

[Claim 7] The electrode equipped with two or more feeding points is plasma-CVD equipment according to 
claim 1 , 2, 3, 4, or 5 characterized by having made the electrode which became independent for every feeding 
point correspond, having formed the unit, and forming a multi-unit. 

[Claim 8] The thin film electron device manufacture approach it was made to form membranes by the plasma 
on the substrate which countered the ladder-like electrode in plasma-CVD equipment according to claim 1, 2, 3, 
4, 5, 6, or 7, and has been arranged. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention plasma-izes reactant gas with high-frequency power, relates to the 
plasma-CVD equipment and the thin film electron device manufacture approach of forming a thin film on a 
substrate, and relates to the plasma-CVD equipment used for manufacture / development processes, such as a 
thin film electron device, for example, a thin film transistor, a solar battery, and an electrophotography photo 
conductor. 
[0002] 

[Description of the Prior Art] The thin film formation process and ingredient processing process using the 
plasma are an indispensable technique widely used for a thin film electron device, manufacture of an exotic 
material, etc. among these, if an example is taken to thin film formation, as plasma-CVD equipment proposed 
conventionally The zigzag-like plan type coil which bent one wire rod by turns in the shape of U character is 
formed so that it may be indicated by JP,4-021 781 ,A. There are some which there are some which high- 
frequency voltage is applied [ some ] between the substrates which stand face to face against this coil, and 
generate the plasma, and are going to strengthen field strength, and are going to consider as homogeneity, and 
are going to obtain a large area thin film. 

[0003] It is more specifically in the vacuum housing by which the gas feed system and the exhaust-air system of 
reactant gas were opened for free passage, and the RF electric field generated between the earth-side electrodes 
which stood face to face against the electrode for discharge (high-tension side) and this which are an above- 
mentioned zigzag-like plan type coil, and carried the substrate generate the plasma, this generated plasma 
decomposes reactant gas, a reaction kind is made, and a thin film deposits on a substrate. 
[0004] Moreover, as another conventional plasma-CVD equipment, high-frequency voltage is applied between 
the ladder-like flat-surface coils and substrates which consist of two or more wire rods, the plasma tends to be 
generated, and field strength tends to be strengthened, and it is going to consider as homogeneity, and is going 
to obtain a large area thin film so that it may be indicated by JP,4-236781,A. 

[0005] It is the same as the above-mentioned conventional example to generate the plasma by RP electric field 

also about this ladder-like flat-surface coil, and to deposit a thin film on a substrate. 

[0006] 

[Problem(s) to be Solved by the Invention] However, what applies high-frequency voltage to the high-tension- 
side electrode which are the shape of zigzag and a ladder-like flat-surface coil as mentioned also to the above- 
mentioned conventional example, and the earth side electrode which carried the substrate is conmion. If it puts 
in another way, it will be common that the high-tension-side electrode and the earth side electrode have joined 
together electrically, the physical properties of the substrate carried on the earth side electrode will affect RP 
electric field, plasma production will be affected, and plasma production control may become difficult. 
[0007] Moreover, in order to improve a membrane formation rate, when high-frequency power is increased, a 
substrate front face will be direct made into the strong plasma, a substrate front face receives the damage by the 
ion in the plasma, and the problem that membraneous quality deteriorates also has it. 

[0008] Furthermore, since high-frequency voltage will be applied between these high-tension-sides electrode 
and a substrate, deviation occurs in this point electron density distribution and it does not become continuous 
distribution, homogeneity membrane formation cannot be performed easily, and although a large area thin film 
is obtained with the flat-surface coil of the shape of the shape of zigzag, or a ladder, even if it, as a result, forms 
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a large area thin film, it h^^^limitation. 

[0009] This invention aims at offer of the plasma-CVD equipment and the thin film electron device 
manufacture approach of having been made in view of the above-mentioned problem, and preventing 
degradation of the difficulty of plasma control, or the membraneous quality on the fi-ont face of a substrate as 
what became independent electrically about the plasma production electrode and the electrode by the side of a 
substrate, and having been made to advance further large area-ization. 
[0010] 

[Means for Solving the Problem] This invention which attains the above-mentioned purpose has the following 
invention specification matter. In the plasma-CVD equipment which has the substrate which the 1st invention 
countered in the vacuvim housing by which the gas feed system and the exhaust-air system were opened for free 
passage with the electrode connected to the RF electric power supply means, and this electrode, and has been 
arranged, the above-mentioned electrode is characterized by to be the ladder mold electrode which the 
conducting bar with which high-fi"equency power is supplied, and the groimded conducting bar were insulated 
mutually, and was arranged in the shape of a ladder by turns. 

[001 1] The 1st invention has the 2nd invention, and the distance d between the high-tension-side conducting 
bars and earth side conducting bars which constitute the above-mentioned electrode is in abbreviation etc. by 
making it into twice the amplitude A of the electron in the RF plasma, and is characterized by things. 
[0012] The 1st or 2nd invention has the 3rd invention, the above-mentioned electrode is used as a cylindrical 
ladder mold electrode, and it is characterized by having the cylindrical substrate holder which had the 
cylindrical substrate inside this electrode. 

[0013] 4th invention is characterized by being in the 1st, 2nd, or 3rd invention, and connecting the RF generator 
made firequency adjustable [ different fi:om the RF generator connected to the above-mentioned electrode ] to 
the 2nd electrode which supports a substrate. 

[0014] 5th invention is characterized by being in the 1st, 2nd, 3rd, or 4th invention, and having the gas pipe 
which spouts reactant gas between the substrates which stand face to face against the above-mentioned 
electrode and this electrode so that it may surround around the above-mentioned ladder mold electrode and a 
substrate. 

[0015] For the 6th invention, the distance of the mutual feeding point seen fi-om the RF generator when it 
considered as the wavelength lambda of the high-fi-equency power which is in the 1st, 2nd, 3rd, 4th, or 5th 
invention, and supplies electric power to the above-mentioned electrode is lambda/4. It is characterized by 
having two or more feeding points which become the following. 

[0016] It is characterized by for the 1st, 2nd, 3rd, 4th, or 5th invention having the 7th invention, having made 
the electrode equipped with two or more feeding points equivalent to the electrode which became independent 
for every feeding point, having formed the xmit, and forming a multi-unit. 

[0017] 8th invention is characterized by the thin film electron device manufacture approach it was made to form 
membranes by the plasma on the substrate which coimtered the ladder-like electrode of the plasma-CVD 
equipment of the 1st, 2, 3, 4, 5 and 6, or 7, and has been arranged. 
[0018] 

[Embodiment of the Invention] Here, an example of the gestalt of operation of this invention is explained with 
reference to drawing 1 - drawing 10 . Drawing 1 is the cross-section block diagram of the RF pleisma CVD 
system of this invention. In drawing 1 , a vacuum housing 1 has a gas entrance with the exhaust air system 3 
connected to the gas feed system 2 connected to sources of gas (illustration abbreviation), such as a chemical 
cylinder, and the vacuum pxmip. It estranges, into this vacuimi housing 1 , the ladder mold electrode 4 and the 
substrate holder 6 which carries a substrate 5 confi-ont each other, and is placed, and the ladder mold electrode 4 
is a plasma production electrode, and is connected to RF generator 8 through the matching circuit 7 for 
impedance matching. 

[0019] Here, two or more conducting bars 4S and 4G by which the diameter was carried out estrange the 
structure of the ladder mold electrode 4 mutually, and it is arranged in between metal fi-ame 4a of the high- 
tension side for supplying electric power in high-fi-equency power, as shown also in drawing 2 , and metal 
fi-ame 4b of the earth side. By metal fi-ame 4b of the earth side, through insulator strike 4c, it insulates 
electrically and thing 4S which it is inserted in metal firame 4a of the high-tension side among this conducting 
bar, and are connected electrically are inserted. Moreover, by metal fi-ame 4a of the high-tension side, through 
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insulator strike 4c, thing 4^which it is inserted in metal frame 4b of t^rcarth side among conducting bars, and 
are connected electrically insulate electrically, and are connected. Therefore, high-frequency voltage will join 
metal frame 4a of the high-tension side, and conducting bar 4S, and, on the other hand, conducting bar 4G and 
metal rod 4b will be grounded. Drawing 1 shows high-tension-side conducting bar 4S and a white roimd head 
for a black dot as conducting bar 4G of the earth side. 

[0020] Moreover, the shower plate 9 which has a gas feed system 2 and a centrum open for free passage is 
arranged to the substrate holder 6 in the opposite side centering on the ladder mold electrode 4, and gas spouts 
from many jet holes of the shower plate 9 to homogeneity. On the other hand, in the substrate holder 9, the 
heater 10 for heating a substrate 5 is arranged. In addition, the substrate holder 6 as a result the substrate 5, and 
the vacuum housing 1 are groimded. 

[0021] In here, when high-frequency power is applied to conducting bar 4S of the high-tension side of the 
ladder mold electrode 4, along with an electrode surface, the plasma generates among conducting bar 4G of the 
earth side. And this plasma will be generated along with conducting bars 4S and 4G, and the potential by the 
side of a substrate does not do direct effect in generation of this plasma. That is, a substrate 5 and the substrate 
holder 6 become what became independent electrically to the ladder mold electrode 4. 
[0022] Moreover, the amplitude A of the electron in the RF plasma is expressed with a degree type [a-one 
number]. 
[Equation 1] 



Setting here, E is field strength and mu is electronic mobiUty and me. Amount of electronic charge and 
omega=2pif is mass of electrons, and e is the angular frequency of high-frequency power. And distance d of 
conducting bar 4S of the high-tension side arranged by turns and conducting bar 4G which were grounded is 
carried out near 2 double [ of the amplitude A of said electron ]. That is, it is referred to as d**2A. Temporarily, 
if it is d«2A, the electron in the plasma will reach a conducting bar easily, and the plasma will not be 
generated well as a result. It is because the plasma with the large volvime will be generated between conducting 
bars and the homogeneity of the plasma is worsened as a result on the other hand, although the plasma is 
generated in d»2A. Moreover, the distance with the structure of the electrode circumference also needs to 
make it larger than d at least, in order to avoid discharge between an electrode and the structure. Support of an 
electrode is performed by insulators, such as a ceramic, at this time. 

[0023] Between conducting bar 4S and 4G is arranged to describe an example using drawing 2 mentioned 
above so that it may be set to d=2A. The plasma will be efficiently formed of the RF electric field formed 
between conducting bar 4S and 4G with this configuration. Therefore, by arranging conducting bar 4G of the 
conducting bar 4S and the earth side of the high-tension side in in tiie shape of a ladder by tums, it is uniform as 
the whole electrode and the large area plasma can be generated. 

[0024] 60MHz As a result of carrying out numerical simulation of 2-dimensional one supposing the case where 
electric power is supplied to this ladder mold electrode 4 in high-frequency power, the spatial distribution of the 
electron density in the plasma became like drawing 3 . As shown in drawing 3 , the electric consistency is 
continuously distributed along with the list of the conducting bar of a ladder mold electrode, and it is shown that 
uniform plasma production is possible at a large area. That is, the reactant gas supplied in the vacuum housing 
is decomposed by the plasma generated along with the electrode surface, and a reaction kind is generated. This 
reaction kind serves as uniform distribution in the neighborhood which was spread promptly and reached 
workpiece under the number mTorr which is the gas pressure usually used in this kind of process - hundreds 
mTorr(s). For this reason, xmiform processing by this reaction kind is attained. 

[0025] Drawing 4 shows the modification of drawing 1 and shows the example which formed the cylindrical 
ladder mold electrode 41 to the cylindrical substrate 51. For example, it is premised on CVD to the substrate of 
the shape of a cylinder which is represented by the photo conductor drum as an example. In the vacuxmi housing 
1, the cylindrical substrate holder 61 and this alignment holding the cylindrical substrate 51 install the 
cylindrical ladder mold electrode 41 . In this case, like drawing 4 , the list of the conducting bar which forms the 
stair of the cylindrical ladder mold electrode 41 may be arranged in a circumferencial direction, or may be 
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arranged in cylinder shaft onentations. 

[0026] RF generator 8 is connected to the cylindrical ladder mold electrode 41 through the matching circuit 7 
like the configuration of drawing 1 , and it is still the same as that of the case of drawing 1 that the plasma is 
generable along with this conducting bar of the cylindrical ladder mold electrode 41 with arrangement by turns 
[ of a high-tension-side conducting bar and an earth side conducting bar ]. Furthermore, it is made to have 
spouted reactant gas from the shower plate 9 behind the cylindrical ladder mold electrode 41 like drawing 1 , 
and the uniform membrane formation to the front face of a cylindrical substrate is attained with the reaction 
kind disassembled by the pleisma. That is, with the configuration of drawing 4 , it has composition which 
formed the thing of drawing 1 in the shape of a cylinder. 

[0027] Drawing 5 shows the example of further others. Drawing 5 equips with the 2nd electrode 1 1 the stage on 
which a substrate 5 is put, and adds the configuration which connects another RF generator 13 to this 2nd 
electrode 1 1 through the matching circuit 12 to the configuration of drawing 1 . Since according to this drawing 
5 it will change in time on that frequency, a vacuum housing 1 and the substrate holder 6 will moreover be 
grounded and the surface potential of the substrate 5 carried on the 2nd electrode 1 1 will be relatively 
superimposed on a negative electrical potential difference by high-frequency power It is accelerated according 
to the potential difference changed in time between the space potential in the plasma, and the surface potential 
of a substrate 5, and incidence of the ion in the plasma generated with the ladder mold electrode 4 is ceirried out 
to the substrate front face under membrane formation. 

[0028] Drawing 6 is SiH3 which carries out incidence to the substrate 5 when changing the frequency of the 
high-frequency power which supplies electric power to the 2nd electrode 1 1 . Ion (drawing solid line) and H+ 
Change of distribution of each ion energy of ion (drawing middle point line) is shown. As shown in drawing 6 , 
although energy distribution becomes large, if a frequency is made high (for example, 70MHz), since breadth 
will become small, on a low frequency (for example, 13.56 MHz), incidence ion energy is xmderstood that it is 
controllable with the magnitude of a frequency. Since the ion with about dozens of eV incidence energy 
promoting the aimealing effectiveness under membrane formation, and meiking membraneous quality precise 
and good is also known while too high ion energy increases the defect density in the film and membraneous 
quality is degraded, control of the ion energy using the high-frequency power depended on this example is very 
effective. 

[0029] Drawing 7 is other examples, in this drawing 7 , arranges the gas pipe 14 . of the shape of a ring of the 
magnitude which surroxmds this electrode 4 and substrate 5 between the ladder mold electrode 4 and a substrate 
5, and has the configuration to which the configuration of many gas ports is carried out inside the gas pipe 14 of 
the shape of this ring. The reactant gas which becomes the basis of a membrane-formation precursor is flowed 
out of ttie gas pipe 14 of the shape of this ring, and it is made to form membranes from a gas feed system 2 with 
the reaction kind decomposed and made by the plasma which introduced gas other than the reactant gas which 
becomes the basis of a membrane formation precursor, and that gas generated between the conducting bars of 
the ladder mold electrode 4 by decomposing the reactant gas introduced from the gas pipe 14. That is, the 
presentation of the reaction kind used as a membrane formation precursor can be controlled by decomposing the 
reactant gas from a gas pipe 14 by the reaction species by decomposition of another gas, without decomposing 
reactant gas with the direct plasma, as shown in drawing 1 , drawing 4 , and drawing 5 . 
[0030] Ar gas from the concrete for example, shower plate 9 ladder mold electrode 4 in back - introducing ~ 
SiH4 from a gas pipe 14 Ar metastable atom generated by the electronic collision in the plasma when 
introducing gas, and SiH4 the reaction of gas ~ SiH2 The reaction kind SiH3 which serves as a membrane 
formation precursor since it generates, and SiH2 etc. - setting — SiH2 A ratio can be gathered. Moreover, for 
example, from the shower plate 9, it is H2, Gas is introduced and it is SiH4 similarly from a gas pipe 14. H 
atom and SiH4 which were generated by the electronic collision in the plasma when introducing gas It is SiH3 
by the reaction. The reaction kind SiH3 which serves as a membrane formation precursor since it generates, and 
SiH2 It sets and is SiH3. A ratio can be gathered. Anyway, SiH4 It can be made a different presentation from 
the presentation of the reaction kind which decomposed and generates gas by the direct plasma, and becomes 
controllable [ a membrane formation reaction ]. 

[0031] Although the example was given in drawing 1 , drawing 4 , drawing 5 , and drawing 7 above, mutual 
application is possible for these examples, they can combine the configuration of drawing 5 and drawing 7 with 
the cylinder structure of drawing 4 , and can also combine the configuration of drawing 5 and drawing 7 . 
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[0032] As explained, in t^^ay, with the plasma-CVD equipment in^^^example By having arranged the 
conducting bar with which electric power is supplied to high-frequency power, and the grounded conducting bar 
in the shape of a ladder by turns At least, it becomes what became independent electrically, electron density 
distribution turns into uniform distribution continuously, the degree of freedom of a membrane formation 
process increases, the controllability for high quality membrane formation improves, and it is expected by the 
substrate side that much more large area thin film is a ladder-like electrode. 

[0033] In old explanation, although lessons was taken from the plasma production equalized by the large area 
and being stated, reference is made also about high-frequency power here. Generation of the high frequency 
plasma is 13.56 MHz which decreasing the ion damage to a substrate etc. was performed for high quality 
processing, and has been used conventionally. They are still higher dozens - lOOMHz of numbers outside. High- 
frequency power is being used. However, if wavelength becomes comparable as electrode size with high- 
frequency-izing of high-frequency power, a standing wave will occur, the electron capture effectiveness by the 
RF becomes strong, the plasma becomes [ plasma distribution becomes an unxmiformity, or ] is easy to be 
generated between an electrode and the surrounding structure locally, and xmiform generation is becoming 
difficult by the large area of the plasma. 

[0034] Then, the problem that plasma distribution becomes an unxmiformity is solved, using conversely the 
property which the plasma localizes according to the above-mentioned electron capture effectiveness as the 
fiirther amelioration. As mentioned above, with an example of the gestalt of operation of this invention 
Although a large area and the imiform plasma are generated as the whole electrode and it is made to realize 
uniform processing by installing the ladder mold electrode 4 which consists of two or more conducting bars 
which arranged in by tums conducting bar 4S by which electric power was supplied to high-frequency power, 
and conducting bar 4G which were grounded in the shape of a ladder in a vacuum housing 1 In being 
sufficiently large as compared with the dimension of the ladder mold electrode 4, about the electric supply to 
this electrode, a problem does not have the wavelength lambda by the frequency of high-frequency power at 
installation of the feeding point in one point to high-tension-side metal rod 4a. However, it is lambda/4 by the 
wavelength lambda based on the frequency of high-frequency power. When die length becomes comparable as 
the length of an electrode, or a horizontal dimension, in order to invite the ununiformity of the plasma according 
to generating of a standing wave, a mutual distance is lambda/4, in view of an RF generator side. It is possible 
to prepare two or more feeding points which become the following. 

[0035] When wavelength of the high-frequency power which supplies electric power to the above-mentioned 
ladder mold electrode 4 is set to lambda using drawing 8 , the length of an electrode or a horizontal dimension 
is lambda/4. When becoming comparable, an example is explained about the configuration of the electrode for 
making distribution of voltage xmiform with the whole electrode. In the example shown in this drawing 8 , high- 
tension-side metal frame 4a and earth side metal frame 4b were prepared the pair every, and it has both sides 
with the earth side metal frame four bl and four b2, and has the hi^-tension-side metal frame four al and four 
a2 in the center, respectively. And it is each feeding points [ which the two feeding points 16a, 16b, 16c, and 
16d were installed in the high-tension-side metal frame four al and four a2, respectively, and were seen from 
the power source / 16a, 16b, 16c, and 16d ] distance lambda/4 It is considering as the following. 
[0036] Drawing 9 shows the relation between the frequency of high-frequency power, and the distribution of 
voltage generated during the feeding point. lOOMHz a case — lambda= — since it is 2m — the distance L during 
the feeding point, and L=lambda/2 It becomes relation and very big distribution of voltage occurs at this time. 
L<lambda/4 Becoming 54.24 MHz Below, distribution of voltage is a mutual distance at the time of 
[ remarkable ] extent entropy being carried out and preparing two or more feeding points lambda/4 It is the 
basis made into the following. As mentioned above, since uniform plasma production became possible between 
each conducting bar like the case of drawing 2 and the frequency of high-frequency power became high when 
having arranged two or more feeding points and generating distribution of voltage in about 1 appearance along 
with the conducting bar with the whole electrode, wavelength lambda becomes small, and it is lambda/4. Even 
when almost comparable as an electrode dimension, it becomes generable [ the uniform plasma ] by the large 
area. 

[0037] When the frequency of the high-frequency power which supplies electric power to the above-mentioned 
ladder mold electrode 4 becomes high and makes it wavelength lambda, it is lambda/2. When becoming larger 
than the length of an electrode, or a horizontal dimension, the number of the feeding points must also be 
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increased. At this time, it^^connected electrically, and it sees from ^^ver source, and is lambda/4. When the 
feeding point in the location which more than left exists, the standing wave generated by these feeding points 
interferes mutually, and there is a possibility of worsening distribution of voltage as a result. This is controlled 
and the configuration of the electrode for making distribution of voltage uniform with the whole electrode is 
explained using drawing 10 . Drawing 10 is that to which only the required electrode surface product has 
arranged two or more units for the electrode which was used in drawing 8 , and by which two or more electric 
supply was carried out in a flat surface as one electrode imit 17, and drawing is an example which has arranged 
four units. It does not connect [ that electric power is only respectively supplied to high-frequency power, and ] 
with each unit electrically between units. By carrying out like this, it is lambda/4. Interference of the standing 
wave of the feeding points left above is lost, and becomes generable [ the plasma uniform as a whole at a large 
area ] by arranging the unit in which the plasma was respectively generated by homogeneity in a flat surface, 
[0038] 

[Effect of the Invention] According to this invention, the following effectiveness is done so as explained above. 
In the plasma-CVD equipment which has the substrate which countered with the electrode connected to the RF 
electric power supply means, and this electrode, and has been arranged in the 1st invention in the vacuum 
housing by which the gas feed system and the exhaust air system were opened for free passage The above- 
mentioned electrode by having considered as the ladder mold electrode which the conducting bar with which 
high-frequency power is supplied, and the grounded conducting bar were insulated mutually, and was arranged 
in the shape of a ladder by tums It will become independent of a substrate side electrically, plasma production 
control, ion control, and equalization are attained, and membrane formation control, degradation prevention of 
membraneous quality, and fiirther large area-ization can be attained. 

[0039] The distance d between the high-tension-side conducting bars and earth side conducting bars with which 
the 2nd invention constitutes the above-mentioned electrode in addition to the 1st invention equalizes the 
plasma to generate by abbreviation etc. having been by making it into twice the amplitude A of the electron in 
the RF plasma, and having considered as things. 

[0040] In the 3rd invention, the substrate of a cylindrical shape can be coped with by in addition to the 1st or 
2nd invention, having used the above-mentioned electrode as the cylindrical ladder mold electrode, and having 
had the cylindrical substrate holder equipped with the cylindrical substrate inside this electrode. 
[0041] By being in the 1st, 2nd, or 3rd invention, and connecting an RF generator other than the RF generator 
connected to the above-mentioned electrode to the 2nd electrode which supports a substrate, the 4th invention 
can control incidence ion energy by changing the wavelength of a frequency with the 2nd electrode, and can 
obtain good membraneous quality. 

[0042] By being in the 1st, 2nd, 3rd, or 4th invention, and having had tubing which spouts reactant gas between 
the substrates which stand face to face against the above-mentioned electrode and this electrode so that it might 
surroxmd around the above-mentioned ladder mold electrode and a substrate, the 5th invention is not 
decomposing the reactant gas from a gas pipe directly with the plasma, but decomposing another gas, and the 
presentation control of a reaction kind of it is attained. 

[0043] the 6th invention — the [ 1st and 2nd ] - the distance of the mutual feeding point seen from the RF 
generator when it considered as the wavelength lambda of the high-frequency power which is in 3 4th or 5th 
invention, and supplies electric power to the above-mentioned electrode — lambda/4 By having had two or more 
feeding points which become the following, tiie plasma ununiformity by standing wave generating can be 
prevented. 

[0044] The 1st, 2nd, 3rd, 4th, or 5th invention has the 7th invention, and the electrode equipped with two or 
more feeding points can be made into uniform plasma production by the large area by having made the 
electrode which became independent for every feeding point correspond, having formed the unit, and having 
formed the multi-xmit. 

[0045] Each above-mentioned invention has the 8th invention, and it manufactures the electron device which 
formed membranes with the plasma on the substrate. 
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